Amendments to the Specification: 



[0039] In another embodiment, the abstract representation 14 of test cases 12 is 
enriched with information from an application metadata repository 54. The abstract 
representation 14 of test cases 12 can be enriched by extracting values for those 
attributes 26 of application objects 24 associated with the test cases 12 that are missing 
in the incoming test scripts. The enrichment of test cases 1 2 can decouple test cases 
12 and their recording or authoring environments, and the like, and allow usage of 
attributes 26 that are stable within an application metadata representation 54. For 
example, an internal identification field 56 within the application metadata repository 54 
can be utilized to identify a given object 24 instead of a language dependent display 
label. This improves the reusability of the test case 12. Because different test 
execution environments can use different attributes 26 to identify the same application 
object [[16]] 24, such decoupling provides platform independence. 

[0042] Logic 1 22 is provided to implement semantic analysis and convert AST 
120 to an abstract internal test case representation [[122]] based on an Application 
Object Model (AOM). Logic 124 enriches the abstract internal test case representation 
with information from an application metadata repository [[126]]. Logic 126 separates 
application object attributes and input data from external interaction sequencing to 
provide automatic parameterization. 

[0043] Roforr i ng to F i guros 1 and 2, ono ombodimont of tho prosont i nvont i on i s a 

system 10 and mothod for transform i ng tost casos. Tost casos 12 aro imported that aro 
writton i n ono or moro scr i pt i ng l anguages. Tost cases 12 aro thon convortod to an 
abstract roprosontat i on 14 wh i ch i ncludos ono or moro app l icat i on states 16, oxtornal 
intoraot i on soquoncos 1 8 and i nput data 20. Abstract roprosontations 1 A aro stored in a 
database system 22. A var i ety of different databaso systoms 22 can bo ut i l i zed 
i nc l uding but not l im i ted to, a re l ationa l database managomont system, an XML 
databaso managem e nt system, and the li k e . 

— [0044] An app li cat i on stato 16 roprosonts a runt i mo snapshot of an app li cat i on 

undor tost which dof i nos tho contoxt of oxtornal interact i on. In ono ombod i mont, 
i ll ustrated in F i guro 3, app li cat i on c tato 16 is a sot of app li cat i on objocts 24, such as a 
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wob pag e 



w i ndow control 



account objoct, for examp l e. Each app li cat i on 



object 24 i s assoc i atod w i th a sot of attr i butes 26 and tho i r va l uos. For oxamp l o, a w e b 
page can havo an attr i buto 26, ca ll od ur l , wh i ch conta i ns tho Un i form Rooourco Locator 
(URL) corresponding to the curront wob page, and an attr i bute 26, cal l ed t i tlo, which 
conta i ns tho t i t l e of tho current wob pago. In ono embod i ment, tho sot of app li cat i ons 
statos 16 is r e pr e s e nted i n tho test cas e 12 and aro arrang e d i n a h i orarch i ca l mann e r. 
— [00 4 5] Scr i pt i ng languagos ut i l i zod can be typod or untypod programm i ng 



18 can roprooont ovontc i nvokod by oxtornai agents 28 on app li cation objocts 24. 
Extorna l agents 28 can bo o i thor human agonts or oth e r software agonto. I ntoract i on 
soquonc i Rg can i nc l udo flow contro l s tructures 32 - for captur i ng soquont i a l , concurr e nt, 
l oop i ng, cond i t i ona l i nteract i ons, and tho liko. 

— [0046] Ac shown i n F i guro 4, i n ono ombod i mont, a syntax ana l ys i s 31 can bo 

i mplomontod for incom i ng scr i pts. Syntax analyzor 34 can bo i mp l omontod ono for 
o ach script i ng l anguage Syntax ana l yzor 31 can uti li zo ru l os of cyntax ana l ys i s 36 that 
aro spocif i od in Extondod Baoku& Naur Form (EBNF). Syntax ana l y si s can genorato a 
parse troo i n th o form of an Abstract Syntax Tr o o (AST) 38. One o mbod i m o nt of a 
method of hand li ng scripts w i th tho prosont i nvent i on i o i l l ustrated in tho F i gur e 5 
flowchart 

[0047] I n ono ombod i mont, a semantic ana l ysis 40 i s implomontod that converts 

tho AST 38 to an abstract tost case roprosontation 42 basod on an App l icat i on Object 
Modo l (AQM) 44. S e mantic ana l ys i s 10 docomposos tho tost oasos roprosontod as an 
AST 38 i nto app l ication stato 1 6, oxtorna i intoract i on coquoncos and i nput data. 

— [0048] As i llustratod i n F i guro 6, AOM 44 can bo a metadata roprosontation for 

mode li ng app l icat i on under tost. Components of tho motadata roprosontat i on i nc l udo, 
but aro not li m i tod to, app li cat i on objoct typo def i n i tions 48 for app li cat i on objocts 24, 
attr i buto defin i tions 50 for oach app l ication objoct 24 typ e , defin i t i ons of mothods and 
ovonts 52 that aro supportod by oach app li cat i on objoct 24 typo, def i n i tions of offocts of 
ovonts 52 on an app li cation stato 16, and tho l iko. Ono embod i m e nt of a mothod of 
perform i ng semant i c ana l ysis w i th tho prosont i nvontion i s ill ustratod in tho F i guro 7 
f l owchart. 




rd i ng or author i ng tost cases. Extorna l i ntoract i on soquonces 
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— [0049] App li cat i on object typo dof i nitions 48 can i nc l udo add i tiona l categorization 

of oaoh app li cat i on object 21 typo, and can bo, (i) h i orarch i ca l , ( i i) conta i nor and ( iii ) 
o i mp l o. Tho h i erarch i ca l objoct typoc aro assoc i atod w i th an app li cat i on ctato 16 of i ts 
own. App l icat i on object typos 16 that can conta i n instances of othor objects aro 
conta i nor typos. For oxamp l o, a wob page can bo r e prosontod by a h i erarch i ca l obj e ct 
typo and tab l o w i th i n tho web page by a conta i nor typo. A l abe l i n tho page i s 
roprosontod by a simp l e objoct typ e . Tho stato assoc i at e d w i th a h i orarchical 
app li cat i on objoct typo 1 6 i s a modal application stato or a nonmoda l app li cat i on stat e . 
A moda l app l icat i on stato restr i cts possib l o i nteract i ons to appl i cat i on objoct 24 
instancos ava ii ablo w i th i n a current applicat i on stato 16. A d i a l og w i ndow for oxamp le 
restr i cts a l l user i nteract i ons to tho current dialog w i ndow. 

[0050] Tho offocts of ovonts 52 on an app li cat i on stato 16 capture ono or more 

consoquoncos of an ovont 52 to tho app l ication stato 16. A consoquonco of an ovont 
52 can be, croat i on of an i nstance of an object of a givon typo, do l ot i on of an instanco of 
an obj o ct typo, mod i ficat i on of attr i butos of an oxist i ng objoct of typo, soloot i on of an 
i nstanc e of an objoct typ e , and tho li ke. 

[0051] Croat i on or c o l oct i on of a h i orarch i cal object typo can r o su l t i n formation 

of, a now app li cat i on otato 16, se l ect i on of tho app l ication stat o 16 assoc i atod w i th tho 
objoct typo, and tho li ko. 

[0052] I n anothor ombod i mont, tho abstract roprosontat i on 14 of tost casos 12 is 

onr i chod w i th information from an app li cation motadata repos i tory 54. Tho abstract 
roprosontation 1 4 of tost casos 12 can bo onrichod by extract i ng va l uos for thos e 
attributes 26 of appl i cation objects 21 associatod with tho tost casos 12 that aro m i ss i ng 
i n tho i ncom i ng tost scr i pts. Tho enr i chment of tost casoc 12 can docoup l o tost casos 
12 and their record i ng or author i ng onvironmonts, and tho li ko, and a ll ow usago of 
attr i butos 26 that aro stab l o w i th i n an app l icat i on motadata roprosontat i on 54. For 
o xampl o , an i dentif i cat i on f i old 56 within tho app li cation motadata repos i tory 54 can be 
util i zod to i dentify a givon objoct 2 4 i nstoad of a l anguago dopondont d i sp l ay l abe l . Th i s 
i mproves tho reusab ili ty of tho tost caoo 12. Bocauso different tost exocut i on 
onv i ronmonts can use d i fferent attr i butos 26 to i dont i fy tho samo appl i cat i on objoct 16, 
such docoup li ng provides p l atform i ndepend e nc e . 
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— [0053] I n ono ombodimont, app l ication objoct attr i butoo 26 and i nput data aro 

separated from oxtorna l i ntoract i on soquoncing to prov i do automat i c paramotor i zat i on. 
By automatica l ly separat i ng tho data from tho toot caso sconar i o, tho 1 0 system 
dramatical l y roducos the manua l l abor involvod to paramotor i zo tho scr i pts. Us i ng the 
app l icat i on object mode l , i nput data assoc i ated with oach ovont 52 is soparatod from 
tho sconario def i n i t i on. Tho samo process i s app li ed to stor i ng tho objoct attr i butes 26. 
Tho i nput data dofin i tion forms a nootod tablo data typo def i nit i on that i c dr i ven for tho 
ovonts 52 i nvo l vod i n tho scenar i o, and objoct ovont def i nit i ons in tho app li cat i on object 
modol. Th i s a ll ows any data sots that match this dofin i t i on to bo app li ed to tho samo sot 
of scenarios. 

— [0054] I n anothor ombod i mont of the prooont i nvontion, ill ustrated i n F i guro 8, a 

computor system 1 1 0 i ncludes a procossor 1 1 2 coup l od to a memory 1 1 4 . Momory 1 1 A 
stores program i n s tructions 116 oxocutablo by procossor 112 for convort i ng tost cases 
to an abstract roprosentat i on that i nc l ud os app li cation stato, externa l i ntoraction 
soquoncos and input data. A database 116 storos abstract roprosontat i on of tost cases. 
A syntax analyzor 118 can bo inc l udod for i ncom i ng scr i pts. Syntax ana l yzer 118 
g o norat os a parso tree i n th o form of an Abstract Syntax Tr oo (AST) 1 20. 

— [0055] Log i c 122 i c prov i ded to i mplomont comant i c ana l ysis and convert AST 

120 to an abstract tost caso roprosontation 122 basod on an App li cat i on Objoct Mod el 
(AOM). Log i c 124 enr i ches tho abstract tost case roprosontat i on w i th informat i on from 
an app l icat i on metadata repos i tory 126. Logic 126 soparatos app li cat i on object 
attr i butes and i nput data from externa l i ntoraction soquoncing to prov i do automat i c 
paramotor i zat i on. 
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